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Five species of the genus Carex collected from the Yakushima Island were subjected 
to karyomorphological analysis. Chromosome numbers of C. atroviridis (2n = 70), C. 
morrowii var. laxa (2n = 38) and C. odontostoma (2n = 30) were determined for the first 
time. Two taxa endemic to the Yakushima Island, C. atroviridis and C. morrowii var. 
laxa, had the same chromosome numbers as their allies, respectively. Carex warburgiana 
had a chromosome number of 2n = 28, which was new for this species. A chromosome 
number of 2n = 22 for C. grallatoria var. heteroclita corroborates previous reports. A 
dwarf type of C. odontostoma with a chromosome number of 2n = 30 was also found on 
the Yakushima Island. There were no karyomorphological differences between the dwarf 
and common types of C. odontostoma. 
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The Japanese Carex are represented by 
over 200 species (Ohwi 1936, Akiyama 
1955, Koyama 1962, Katsuyama 2005). 
While the chromosome numbers of several 
Japanese Carex species have been reported 
by Tanaka (1948), Hoshino (1981), Ohkawa 
and Yokota (1998) and Yano et al. (2006), 
few cytological studies on the representa¬ 
tives from the Osumi Islands have been 
undertaken to date. Accurate karyomorpho¬ 
logical studies are important for understand¬ 
ing the evolution and diversification of this 
genus on the islands. 

The Yakushima Island belongs to the 
Osumi Island group and is located approxi¬ 
mately 60 km south from the mainland of 
Kagoshima Prefecture in Kyushu, Japan. 


Many vascular plants endemic to the island 
have been reported (Masamune 1934, 
Yahara et al. 1987), including representa¬ 
tives from the genus Carex. Masamune 
(1934) reported that eighteen taxa belonging 
to the genus Carex were to be found on the 
Yakushima Island, six of which were 
regarded as endemic to the island. Some time 
later Yahara et al. (1987) recognized three 
species, C. atroviridis, C. morrowii var. laxa 
and C. yakushimensis, as endemic to the 
island. In this paper the chromosome num¬ 
bers of five species of the genus Carex from 
Yakushima Island are reported and relation¬ 
ships between the species and allies are 
briefly discussed. 
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Materials and Methods 

Five species of the genus Carex collected 
from the Yakushima Island were used for 
karyomorphological observations. The mate¬ 
rials examined are listed in Table 1. Of these, 
C. atroviridis and C. morrowii var. laxa have 
been reported to be endemic to the 
Yakushima Island (Yahara et al. 1987). 
Somatic chromosomes were observed in the 
meristematic cells of root-tips or shoot- 
apices, which were pretreated in 0.002 M 8- 
hydroxyquinoline solution for 1 h at 23 °C 
and 15 h at 4°C. These were then fixed in 
acetic alcohol (1:3) for in excess of 16 h at 
-20°C or for 1.5 h at 23 °C, stained by 
Feulgen’s nuclear reaction, macerated in a 
mixture of 2 % pectinase and 2 % cellulase 
for 1 h at 37°C, restained in 1 % aceto-orcein 
and squashed. Voucher specimens were de¬ 
posited at the Flerbarium of Okayama 
University of Science (OKAY), Japan. 

Results and Discussion 

The chromosome numbers determined in 
this study are shown in Table 1. The num¬ 
bers are reported for the first time for Carex 
atroviridis, C. morrowii var. laxa and C. 
odontostoma. 

Carex atroviridis had a chromosome num¬ 
ber of 2n = 70 (Fig. 1A). The somatic meta¬ 


phase chromosomes were very small and 
were less than 1.0 pm in length. Ohwi (1936) 
reported that C. atroviridis is closely related 
to both C. dolichostachya and C. multiflora 
var. multiflora. The chromosome number of 
C. multiflora var. multiflora was also 
reported to be 2n = 70 by Floshino (1981) 
and our results may suggest a close relation¬ 
ship between C. atroviridis and C. multiflora 
var. multiflora. 

Carex grallatoria var. heteroclita was 
found to have a chromosome number of 2n = 
22, confirming previous reports (Hoshino 
1981). The somatic metaphase chromosomes 
ranged from 1.0 to 1.5 pm in length (Fig. 
IB). The chromosome number for the typical 
variety C. grallatoria var. grallatoria was 
reported as being 2n = 18 by Tanaka (1948) 
or 2n = 17 and 18 by Floshino (1981). These 
two varieties could be distinguished princi¬ 
pally by their sexual characteristics, i. e., 
monoecious C. grallatoria var. heteroclita, 
vs. dioecious C. grallatoria var. grallatoria. 
Our results suggested that the two varieties 
could also be distinguished by cytological 
characteristics. 

Carex morrowii var. laxa had a chromo¬ 
some number of 2n = 38. Somatic metaphase 
chromosomes ranged from 0.9 to 1.6 pm in 
length (Fig. 1C). The chromosome number 


Table 1. Species, localities and voucher specimens and chromosome numbers of five species of the genus Carex 
collected from Yakushima Island in Kagoshima Prefecture, Japan 


Species Locality and voucher specimen 


Chromosome 
number (2n) 

C. atroviridis Ohwi 

Kumage, Kamiyaku, Mt. Miyanoura to Mt. Nagata, 1500 m alt.; Katsuyama & al. 19593 (OKAY) 

70 

C. grallatoria Maxim, var. heteroclita (Franch.) Kiik. 

Kumage, Yaku, Yodogawa-goya to Ko-hananoego, 1680 m alt.; Ikeda & al 

. 19440 (OKAY) 

22 

C. morrowii Boott var. laxa Ohwi 

Kumage, Yaku, Hanaage River, 152 m alt.; Hoshino & al. 19423 (OKAY) 


38 

C. odontostoma Kiik. (Common type) 

Kumage, Yaku, Hanaage River, 156 m alt.; Hoshino & al. 19424 (OKAY) 


30 

C. odontostoma Kiik. (Dwarf type) 

Kumage, Yaku, Ko-hananoego to Mt. Miyanoura, 1680 m alt.; Ikeda & al. 

19441 (OKAY) 

30 

C. warburgiana Kiik. 

Kumage, Yaku, Senpirono-taki, 225 m alt.; Hoshino & al. 19426 (OKAY) 


28 
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Fig. 1. Photomicrographs of somatic metaphase chromosomes of five species of the genus Carex from 
Yakushima Island. A. C. atroviridis (2n = 70). B. C. grallatoria var. heteroclita (2n = 22). C. C. 
morrowii var. laxa (2n = 38). D. C. odontostoma (common type) (2n = 30). E. C. odontostoma 
(dwarf type) (2n = 30). F. C. warburgiana (2n = 28). 
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Table 2. Comparison of the size of culms, leaves and spikelets of two types of Carex odontostoma from the 
Yakushima Island 



Dwarf type 

Common type 

Culm length 

3.5-5.0 cm 

20.0-45.0 cm 

Leaf size 

1.5-2.5 mm x 3.0-12.0 cm 

2.5-3.5 mm x 10.0-50.0 cm 

Pistillate spike length 

0.5-1.0 cm 

1.0-3.0 cm 

Staminate spike length 

1.0-1.8 cm 

2.0-4.0 cm 


of the typical variety C. morrowii var. 
morrowii was also reported as 2n = 38 by 
Tanaka (1948) and Hoshino (1981), and our 
results may support the treatment to recog¬ 
nize them as varieties of a species. 

Many dwarf plants have been reported on 
the Yakushima Island (Sugimoto 1957), and 
the dwarf type of C. odontostoma were dis¬ 
covered on the Ko-hananoego to Mt. 
Miyanoura (1680 m alt.) in this study. Dwarf 
types are smaller than the common C. 
odontostoma in the size of the culms, leaves 
and spikelets (Table 2). The common type of 
C. odontostoma from the Hanaage river (156 
m alt.) in the Yakushima Island was found to 
have a chromosome number of 2n = 30 (Fig. 
ID). The somatic metaphase chromosomes 
ranged from 1.0 pm to 2.0 pm in length. The 
dwarf type of C. odontostoma also had a 
chromosome number of 2n = 30, and somatic 
metaphase chromosomes ranged from 1.0 
pm to 2.0 pm in length (Fig. IE). There were 
no karyomorphological differences between 
the common and dwarf types of C. 
odontostoma. Carex odontostoma belongs to 
section Ferrugineae, and has been seen as 
closely related to C. chrysolepis and C. 
glabrior (Akiyama 1955, Katsuyama 2005). 
The chromosome number of C. chrysolepis 
has been reported to be 2n = 28 (Hoshino 
1981) and 2n = 30 (Tanaka 1948). Our 
results may suggest a close relationship 
between C. odontostoma and C. chrysolepis. 

Carex warburgiana has a chromosome 
number of 2n = 28, which is new number for 
this species (Fig. IF). The somatic 


metaphase chromosomes ranged from 1.0 
pm to 2.3 pm in length. While C. 
warburgiana generally flowers in spring, all 
individuals from Yakushima Island were ob¬ 
served to flower in autumn (Katsuyama 
2005). Katsuyama (2005) suggested that C. 
warburgiana in Yakushima Island may be a 
new taxon. Ohkawa and Yokota (1998) 
reported a chromosome number of 2n = 30 
for C. warburgiana in three individuals from 
the Ryukyu Islands (Amamiohshima and 
Okinawa Islands). However, C. warburgiana 
in the Ryukyu Islands has been revised as 
being C. tenuior by Katsuyama (2005). 
Carex warburgiana belongs to section 
Ferrugineae and has been closely related to 
C. makinoensis (Ohwi 1936, Akiyama 1955) 
and to C. tenuior (Katsuyama 2005). The 
chromosome number of C. makinoensis has 
been reported to be 2n = 28 and 30 by 
Hoshino (1981). Our results may suggest 
close relationship among C. warburgiana, C. 
makinoensis and C. tenuior. 
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